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A Course Identification and General Information

	1.  Course title and code:  Materials Engineering ME254

	2.  Credit hours:     4

	3.  Program(s) in which the course is offered: 

(If general elective available in many programs indicate this rather than list programs)
B.Sc. ME

	4.  Name of faculty member responsible for the course:  Prof. Mahmoud Soliman

	5.  Level/year at which this course is offered:  Level 5/ year 3

	6.  Pre-requisites for this course (if any):  CHEM 101, PHYS 104 

	7.  Co-requisites for this course (if any): 

	8.  Location if not on main campus:


B  Objectives  
	1.  Summary of the main learning outcomes for students enrolled in the course.

1. To familiarize the student with the fundamentals of engineering materials significance, their classification and their diverse applications.
2. Developing familiarity with different level of structures (atomic, crystal, and microscopic) in engineering materials, and how atomic bonding and microstructure affect the properties of materials. 
3. Understanding and Evaluation of mechanical properties. 
4. Understanding and use of different heat treatments and phase diagrams, specially the Iron - Carbon phase diagram to design alloys that covers certain properties. 
5. Understanding the characteristics and types of ceramic materials

6. To distinguish between various types of polymeric materials.

	2.  Briefly describe any plans for developing and improving the course that are being implemented.  (E.g. increased use of IT or web based reference material, changes in content as a result of new research in the field)

Mini projects covering current technological issues will be assigned to improve self learning ability.



C.  Course Description
(Note:  General description in the form to be used for the Bulletin or Handbook should be attached)

	1. Topics to be Covered 

	List of Topics
	No. of Weeks
	Contact hours

	Introduction to materials, materials science and engineering, materials classification (metals, ceramics, polymers, composites). Advanced materials.
	0.67

	2


	 Structure of atom, bonding and coordination in metals, polymers and ceramics.  Effect of atomic bonding on thermal and mechanical properties.
	0.67
	2

	Structure of metals (lattices, crystals, crystal directions, planes).  Crystalline and non crystalline solids. Indices and densities, polymorphism and allotropy. Structure of Ceramics. Structure of polymers.
	2
	6

	Imperfections in crystalline solids; point, linear and planar defects. Microscopic Examinations.
	1.33
	4

	Diffusion mechanisms, Steady state diffusion.
	0.67
	2

	Mechanical properties (elastic and plastic deformation, slip systems and deformation mechanisms).  Mechanical testing (tensile, torsion, bending, impact, hardness). Mechanism of Strengthening in Metals, Annealing; recovery, recryatallization and grain growth.
	2.67
	8

	Equilibrium-phase diagrams, their construction and types, phase changes, and phase quantities.  Relation between phases and properties.
	2.33
	7

	Applications and processing of metal alloys. Ferrous and nonferrous alloys, Thermal processing of metals. Standard classifications of metals
	2
	6

	Ceramics and Glasses.
	1.33
	4

	Polymers
	1.33
	4


	2. Course components (total contact hours per semester):

	Lecture:
45
	Tutorial:
15
	Laboratory:
28
	Practical/Field work/Internship:
	Other:


	3. Additional private study/learning hours expected for students per week.  (This should be an average for the semester not a specific requirement in each week):     6 – 9   hours.


	4. Development of Learning Outcomes in Domains of Learning  

For each of the domains of learning shown below indicate: 
· A brief summary of the knowledge or skill the course is intended to develop; 

· A description of the teaching strategies to be used in the course to develop that knowledge or skill;

· The methods of student assessment to be used in the course to evaluate learning outcomes in the domain concerned.

	a. Knowledge  

	(i)  Description of the knowledge to be acquired

1. To familiarize the student with the fundamentals of materials, significance, their classification and their diverse applications.

2.  Develop familiarity with different level of structures (atomic, crystal, and microscopic) in engineering materials, and how atomic bonding and microstructure affect the properties of materials.

3. Understand the basis of microstructure development in materials.

4. Appreciate the effects of processing, microstructure and crystal imperfections on mechanical properties of materials.

5. Understand and be able to use phase diagrams and specially the Iron - Carbon phase diagram to design alloys that covers certain properties.
6. Understand the effect of different heat treatment and processing on various alloys to tailor and achieve a required microstructure.
7. Develop skills needed for metallographic inspections to analyse and understand different microstructures of engineering materials. 
8. Design and implement experiments to determine different mechanical properties of engineering components.
9. Appreciate the differences and attributes of various classes of engineering materials

	(ii)  Teaching strategies to be used to develop that knowledge

       Lectures, tutorials, laboratory experiments and independent study.


	(iii)  Methods of assessment of knowledge acquired

1. Homework Assignments.
2. Quizzes on completion of each topic with results carrying 10% of final assessment.
3. Two mid terms and final assessments.


	b. Cognitive Skills

	(i)  Description of cognitive skills to be developed

1. Understand conceptual classification of engineering materials and be able to select a material for a certain application based generally on the required performance.

2. An ability to apply knowledge of material science to solve an engineering problem or work with a team of other disciplinary to realize an engineering product.

3. An ability to apply knowledge of material science to tailor a microstructure through processing and heat treatment, that best suits a certain application requirements.  

4. Understand and explain how the properties of a material may be modified by processing and alloying and innovate techniques that are capable of being used by industry to realize necessary properties changes.

5. Understand and explain the hardening mechanisms that occur in metallic alloys, and the heat treatments as well as other techniques that allow these mechanisms to be realized.
6. Understand the attributes and application of various classes of engineering materials.

	(ii)  Teaching strategies to be used to develop these cognitive skills
Explanation and examples given in lectures. Case studies and the appropriate solutions for practical existing problems in industry will be analyzed  and debated.

	(iii)  Methods of assessment of students cognitive skills 

 Homework assignments, lab reports and exams. 

	c. Interpersonal Skills and Responsibility 

	(i)  Description of the interpersonal skills and capacity to carry responsibility to be developed 

Group term projects on one of the technological contemporary issues, in which a report and a presentation are required. Internet searched and library visits will be encouraged. Individual tasks will be assigned and each member of the group will be presenting a part of the project. Lab groups will be constructed in which collaboration  is manifested in collecting data running experiments creating spread sheets, ..etc.


	(ii)  Teaching strategies to be used to develop these skills and abilities

Meeting with project groups to guide them through collecting the appropriate material for the project.  Guiding students in the lab to analyse and interpret mechanical test data, as well as microstructure, and be able to report and achieve these data either by searching for it or conducting the appropriate experimental testing.

	(iii)  Methods of assessment of students interpersonal skills and capacity to carry responsibility

Writing a lab technical report. Writing a project report, and performing presentations.


	d. Communication, Information Technology and Numerical Skills 

	(i)  Description of the skills to be developed in this domain.

Lab reports and presentations are produced to improve communication skills. 

	(ii)  Teaching strategies to be used to develop these skills
Explaining strategies of presentation techniques and giving feedback extensively during the course to improve the quality of delivered written reports. 

	(iii)  Methods of assessment of students numerical and communication skills 

Project and lab reports will be evaluated.

	e. Psychomotor Skills (if applicable)

	(i)  Description of the psychomotor skills to be developed and the level of performance required

      Timed actions are stressed during lab experiments, where a student would be responsible for one variable ( time ) while another would be reading  another variable (temperature) 


	(ii)  Teaching strategies to be used to develop these skills

Mentoring students activities during lab. Teaching of safety awareness.

	(iii)  Methods of assessment of students psychomotor skills

Rationalizing values obtained during lab experiments.



	5. Schedule of Assessment Tasks for Students During the Semester

	Assessment
	Assessment task (e.g. essay, test, group project, examination etc.)
	Week due
	Proportion of final assessment

	1
	Homework and Quizzes
	Every week
	10

	2 
	Lab Report( every experiment) and lab exam
	10
	10

	3
	First Mid Term Exam
	6
	20

	4
	Second Mid Term Exam
	11
	20

	5
	Final Exam
	14
	40


D. Student Support
	Arrangements for availability of teaching staff for individual student consultations and academic advice. (include amount of time teaching staff are expected to be available each week)
Office hours are organized and displayed by staff to be available to support students individually in addition to the guidance scheme available in the department.



E Learning Resources

	1. Textbook:
Materials Science and Engineering - An Introduction, W.D. Callister, John Wiley.

	2. Reference:

Introduction to Materials Science for Engineers, J. F. Shackelford, Prentice Hall.



	3. Recommended Books and Reference Material (Journals, Reports, etc) (Attach List)

Handouts and notes.

	4. Electronic Materials, Web Sites etc.
All lectures are uploaded on the instructor web site for the students to down load. Website and  the electronic library.


	5. Other learning materials such as computer-based programs/CD, professional standards/regulations



F. Facilities Required

	Indicate requirements for the course including size of classrooms and laboratories (i.e. number of seats in classrooms and laboratories, extent of computer access etc.)

	1.  Accommodation (Lecture rooms, laboratories, etc.)

Lecture rooms.
Laboratory with teaching facility.


	2. Computing resources



	3. Other resources (specify – e.g. if specific laboratory equipment is required, list requirements or attach list)
- Furnaces.
- Optical microscopes.

- Hardness testing machines.

-Universal testing machine.

-Impact tester.

- Grinding and polishing facilities.

- Thermocouples.




G   Course Evaluation and Improvement Processes

	1. Strategies for Obtaining Student Feedback on Effectiveness of Teaching

Direct feed back to staff.
Students’ society.
Guidance staff and student course evaluation form.
Open door policy by the Chairman of the department.
General meeting.


	2. Other Strategies for Evaluation of Teaching by the Instructor or by the Department

Involvement of employers and alumni to assess the teaching and learning.
Peer assistance and feedback.
Share of good practice.


	3. Processes for Improvement of Teaching

Deanship of staff development offers workshops on improving teaching techniques.
State of the art teaching and learning facilities.
Staff gathering and feedback.


	4. Processes for Verifying Standards of Student Achievement (e.g. check marking by an independent  member teaching staff of a sample of student work, periodic exchange and remarking of tests or a sample of assignments with staff at another institution)

ABET self study report, which displays the statistics of achieving the course learning outcomes.  Faculty assessment questionnaires.


	5. Describe the planning arrangements for periodically reviewing course effectiveness and planning for improvement.

Periodical ABET accreditation. 


ME 254 Materials Engineering

Introduction to materials engineering; Atomic bonding; Structure and characteristics of metals; polymers and ceramics; Imperfections; Diffusion; Mechanical properties of metals, polymers, ceramics; Equilibrium-phase diagrams; Microstructures of alloys; Heat treatment of plain-carbon steels, cast irons and precipitation hardening.

Prerequisite: CHEM 101, PHYS 104
